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(54) DRIVING METHOD FOR ORGANIC THIN-FILM EL 
ELEMENT 

(57) Abstract: 

PURPOSE: To improve display screen and to make the 
org. thin-film EL element practicable by simple 
constitution by eliminating the transfer to a half excited 
half light emitting state by non-selected electrodes and to 
this state by an increase in forward bias voltage. 

CONSTITUTION: This driving method for the org. 
thin-film EL element formed by clamping light emitting 
layers consisting of org. matter to a matrix form by fist and 
second stripe electrodes consisting of plural unit 
electrodes consists in selecting the certain first unit 
electrodes and the certain second unit electrodes in 
correspondence to the respective positions of a display 
object among the first and second stripe electrodes (X, Y) 
and impressing the forward bias voltage (VB) of the pulse 
width (t) corresponding to the gradations of the display 
object between the selected electrodes and impressing a 
reverse bias voltage or the voltage below the light 
emission threshold between the non-selected electrodes, 
either or both of which are not selected, among the first 
and second stripe electrodes at the time of displaying the 
display object by making the light emitting layers to emit 
light at prescribed periods. 
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mifBB i xwss 2 co^ h ^ >f ?mm <d o BMas^*r 
y ^ * « u t ft 5 «4m«r e l (omm^m \z 

&<z>&&mKMj& vxm i t m 2 5 

[»WOBM«*tftW] 
[0 0 0 1 1 




(2) #H^6-3 0 1 3 5 5 
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[0 0 0 2] 

»KEL*W-^ • n^y^tfcCDC • W • T 

a n g*tCj;0BI3fi*ixTV^5 o 
[0 0 0 3] r^i»gEL^^ mttii&Mms 

9-1 9 4 3 9 3^«x ^mme 3-2 6 4 6 9 21- 
WHSHB6 3-2 9 5 6 9 5^*, T^-f K • 
10 74&yf* • U*-JB5 2^*9 1 31 (1 

9 8 7*F) . • T^9^f F • ?4*Jy9 

5«»9f»3 6 1 OK (1 9 8 9^) «fc:H§* 

[0004] rwj:5ft^raii»iREL*^fa, a^ts® 
mwm^m^t bT**<iw*iSivri^. 

20 [ 0 0 0 5 ] El 5»C:©a©ti*lE L^T-^«^^ 
[0 0 0 6] ^<O^F*W»BSELiB^4, jf^^WgLll. 

[0 0 0 7] »«2fi:|S3fc^38iB*Srii5«>sail«*'e 
J>>9, WifflTO (indium tin oxide) , BMb^ 2 

[0 0 0 8] iE?L^A«^S 3 ^® 2 j&>e><DjE?La 

«^e>anjS4Rbfct<o^ffifflHriB"c*>5o ~£t^ 

[0 0 0 9] «^*6a63S)tJi 4 Wt % IE?L^A^^S 3 ± 

40 ^KrttJxx ii5^f>^ax»©iiv^iit 
[ooio] mm 5 w^fftss^jtJi 4 1 <D«**fe*s 

g, In, A g> Li, A 1 *CD#ao^JB2fcW^tt?> 
50 $ttTV^§ 0 
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H^T^Ml^kM 3 (OHOMO (Highest occupied molecul 
ar orbital ) l^/VAtflfttt 5 <£>tt*§8Sfc i: 
553fcS 4 <£> L UMO (Lowes tunoccupied molecular orb 
ital ) ^-<^ifigbTV^^WW s ^l^^^^TV^^ 0 

[0012] @7it z.(Dm<DmmnmRhm*fc&rt 

rco^SJRELSi-T'tt:, »«2£bTIT<X IEdFLt£ 

«3tJi4 tix8-t Komy y yr/K^?^ 

1 0 VUm<Dt&9&<0$*Mz& 9. 4 0mA/cm 2 g 
«^««HBS»t^l 0 0 0 c dXm 1 <om&^X^ 

So 

[0 0 14] bz.%x\ r<^J;^rf«lEL^ 
[0015] witf, ^<ot 5*"^ hy ^^^«»«>ja 

Jffi»tt«BW\ K fflELi^i»" (6 91, 
Wx^7t-7^tl N 1 9 9 2^=RI) ^Plc|IB«* 
*U K (LED : Light Emitting Diode) 

[ooi6] m8te^<Dm<D^mmmELm^-\z&rtz> 

t h y y ^ ^«»<9«flBlHlll5Sr*"rE|-Cfc £c r <£>^T«S 
%XCJ y t7(Z)MO SFET7,-7. i~S#J 

So 

[0 0 17] #«S$D««iS». S®§3#IhIK9 

i~9.x n p n h 7 ^ 1 0 1 - 

1 O.a^^Jt^MOSFETl li — 1 1. 
d»fe&»9. /M#-7h?^^10,^10.O3 

7 h^v^^ lOi-l 0.<Z*x* 7^WWMO 




(3) #W6-30 1 3 5 5 
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SFET1 1,-1 1.0>y — ^JHT-^ffi-j-S^— 9 

msYi—Y.^aas^Tv^So rMosF 

ET11.-1 l.©KWy«W^l:»»J 
*x* ^o. ^ b s ?>*J*9 10,-1 O.tfX 

-^ISfWMOSFET 11,-1 l.cof— hfflST* 
tttt««]#[HlK 9 1 - 9 . 1 Rff* 2 ©ffl 
jftSix-Cl^So 
[0 0 18] «MW^8(^MOSFET7i-7 K 

10 *u h«^0«#AAI=:i 5 KW 

[0 0 19] fet, ^-**«Yi— Y.ttjafiilfclS 

[0 0 2 0] r<£><fc 5*fWlELi^^ h 

[0021] £i\ fMIWSB-ett. **»ft<o#te«u:*t 

!&-rz>mm <x. f yo fc«iit^#«#*:fT2itf 

5. MtiX . l^gf^MO S F E T 7 i^y- F 
b, ^~9nMYi\ZLMF&1rZs<4tf—7b?is&x9 
1 0.^-^MMOSFET1 1 1 <DV— bb\^ 
* mM LT^^f v^/vtfWv^A^ Six 5 
ttXiSftST— ^Six, 7*— *«ffiYi3&SJH^>fT*tt£ 
VBC7 5^£ix5 0 

[0 0 2 2] roit, «^Mr^O»»«JBEVB3&S* 
3fcU#V^«£Jl±©+^ft«BE-e*>Jx«. ©Si (X i , Y 

30 tt&xft ji »m& S ixT»*i- So 

[0 0 2 3] — >5\ ^frliROy^— ^«®Y k (k ^i , 
»jRffi"Ctt«fflttSKjxftV\ Z<D£?\CVX, X.tffi 
[0 0 2 4] 

J:5 4#WiEL*^T1t Yi TRIADS jx5JH^>f 
T-X<^IB»WEVB^3t«SX i£Jl^^*S«*X 
j (j^D KttVXh&TWMZtiZtcfr, y f —9M 
SYi y^OT- ^ S Jx*:*iliR07 f — ^««Y^B 8 

©ffiaft-c^f y — ^«jsKdsacix«» t 5 mjs^&So 
[0025] ^(dv —?mmz.£ K> s (X k , 

Yi) »c^PSix*ttlEW:VB«>«*ai|^B«KT"t?*> 
(«m "WiELif^i«r , 2 0 9M# 

50 roy-^®^tcJ: i9PJiff (X k , Y.) 
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[0 0 2 6] i©i5ft^n^ h — ^a*ttXa^ 

T *<0fg»j1ij£ V B SrW bTtf¥ft£ri^#>S IS 
-TSigfRj^fcSo 
[0 0 2 7] te>5\ 2-148667 -^«"C» 

W«Sti/0*5 0 b/^bft^£>. r©*«fe©EWS«flfttt 

[0 0 2 8] **?a(*±IBSH»S:#iabT)&*ixfct^ 

mii^ii^n^ J: S a ft«JB^»fTS:Sf » bT^®« 

[0 0 2 9] 

'>ft< £t>^W^ftS^S£^U -^^t 
JI£'>ft< £ t-**»B"ett«<OWtlSi 19 ft 5® 
l&tf!g2co* hy^^lffici^hy 

XtfSS 2 h o ttflB***Hfert©# 

LTf 1©^ HMftttB i » 2 <D ft, 5 

©^ajBM^B**lli©^S:HJb-rs J: 5 T* 

iffX b # V Mj£«T<0 WEE SrfllJni- 5 E 
L *^-<^IBi6ir«fe"e*> So 

[0 0 3 0] tt#«2fc#jS^5*91J*, 4>ft< 

t fc-*j&5aMT««<z>mtfe«fiiJ; 9 ftS Jg 1 A&m 2 
<?)* h5>f T'aSKiJ: h » ^*W;i^bTftS 

i »t;» 2 <z>* h 9 ^m^co 5 *>, ii&re***ttfe<z># 
teama^s Ltii^$>6 ¥ffi«« t m 2 co & s ^f£m 

<OP£PI icW/fc^- -5 ^Vw* igtoM^-f T * mjE £r RWp-T 5 
[0 0 3 1] IB*j3^#iS:rs*88Wt. 4>ft< fcfc* 
>fr#SWT*tt*<z>JIMfc«« * 9 ft Sfg l 2 to* h 

f$ 2 CO* h 5^ o TOlB**»ft<Z>#ttfiK 

*M5 UTB 1 0*>S*ffi««i:» 2 G0fcS##:«&£ 8: 
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H^»j£1-5^^^B<z>Ji|H^<>f T*WE*rHW>nU Stria 
|f§l&tf|g2co* h9-f :/«;®co ? —Jsxxmjfk 

i>mtR£ ttft v m \z. Htmia»** 

[0 0 3 2] 

So 

[0 0 3 3] roj;^^ #3SW««l::J:5^aS^» 
20 ^^/^«*^aEbT»W*»JWbTV^©"C, « 

[0 0 3 4] 

[0 0 3 5] HI fcfc*3S91c9* 1 <oHlS0[|^ffiS*«* 
KEL*^<D«w^«*«i" 3 (»«H"ej > 5 0 

^E L*^J*. 1 mmC03SlB«SjBEl4StEJ: bT 

C0^f^*^2 1±(C v iiiLT^ITOti2 2,- 
30 2 2«^g^2 4 0nmT*0. 5mrafi(0 6 4*00* h 
7>f^)R^0. 7m^le 0 ^^T^J5fe^ttTV^So ft&\ 

[0 0 3 6] ITOtS2 2 1 -2 2«ll!:Hf 

liE?LftA(iili2 3i:LT, N, N r -fc** (3-^ 
^yl^^m^-^) -N, N' ^^/U- 1 , l r -b° 

^zc^/W-4, 4 r -v?Tr^5 0nm7lf^ S 

*^racE?LatAJi 2 3J:»!itt*«*^iaaafi*« 2 4 1 

bT. by* (8-^/y;-;W T;K^!)^6 0 

[0 0 3 7] mmt bXcO^M«H2 5i-2 5 6 ^ N 
I TOlffi2 2,-2 2 M ^lfD6 4*CO* b94^^k 
<D/<# — VSr*U *lJ5feit4 : 1 <OMg ^ b i 
^2 2 0 nmtnJ:5 ^*««^-«l^^_h^*^ 
*SttfcfcO-e*>oT, S/^-^ITOiffi2 2, 

So w<7>6 4*<D5fe^dS»2<0*ttttS'C*>S. 

[0 0 3 8] ^\ ^ ©Wj&T^ateffiSW 5 0 . 2 5 mm 
2 60^^ti, -^CO^ft^O. InFTfeDs ffiSt^ 
50 1 0 0 k Q£l± (JSift»5 kHz) t^ot, 
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ffiDC 1 0 VC2 0 0 0 c d/m'^JWffiSrWTV^ 

[0039] m2te^<D&?%^mmmRLm : ¥'\z.&rt 

[0 0 4 0] *»Wlz:afflS*tSSS1tWt, s 

8&ih1-Sfc«)^. BtfSK»/S1-£#*3lE«ffiXi~X B 
4: K»1HK3ftK 4: »m91K^T y z/j£0tR c S 

[0 04 1]W:, £<D£5fc^fMlEL*^<D«Htt 

^jfcfclOV vCH 2 SrflJvvTtftWI-fco 
[0 04 2] fflftttBHu **«*©*ffi«^»iS:"rSBl 

m (X„ Yi) *3BlRi--5«ffie)»fS*Srfi 1 2fcU 5 ^J38 

jt*«SX i l^jSt^MO SFET7, h 4: , 

^—fmmY^cttj&i-z/^tf—? h7v^^ i o 

i ^-^10MO S F E T 1 1 1 4: j^ffi LT^ 

^^^sixT. (x«, am£5fe-r5o 

[0043] r<£>4:#. *5e«*XiJU^#3BtJW>* 
4:. f/MT^tffVBCyyf^tif^SWX 

lt£*t£ 0 

[0 0 4 4] ie^MT^WJBEVBJC^^^Stt^: 

[0 0 4 5] 3fc*3 s /^r y yt&tfiR c Met 9 
Xi^WJP**tfciS?^>f T^OB»«£VBtt. Pi* 
(X„ Yi) ^383K1-SIR^tt3feaiE«SXi*sr— * 

[0 0 4 6] W:, z<D£5t£*mB&EL&*<Dffla 

[0 0 4 7] rr-C. *3SWr4. «*4:tt»fc5. KM 
«JEVB*^*bT»ftS:ISSE^5«>Ttt3fc<s 
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4: ^±5. «PM¥*&SHfc«« «tt 

[0 0 4 8] ffe;b^ 0>J*.tf B 3 (c^-r J: 5 \zm$m 
MOSS: t 4: l/t\ jfeSWSXfiflOMO S F E T 7 <D^ 

1 Oc^y— h^VV-XlHS: x/a (a>l) fc 

[0 0 4 9] rr-Cs mffitimftZtiffflteM/^TXCD 
■B»«aEVB3&SR]3!lPSixS r/a©M*:tt"e*>-5« i« 

»w«pn«ricj;5ii»wriB"c«>*. tot, ^-^m 
[0050] «*.ri, ^WW^EL^ia^ 

«*§J#[IJB&3&> t>@4 fc*1"^w* j&^Sr'W 3tK — ^ h 

0S#3£«) 4:. 7 9^/^-^7 1^- 

20 &mBt= 20ms (D C = 1 0 V) , r iftS 4 0 s K 
Jhs f = 2 0 m s Sr^o 
[0 0 5 1] i-**>*>, AjSMlf =2 OmsW: 

4 0 n sK±0«^3S*!&s— 4: 7U^-© 

2 0 0 = 1 0 0^ JUT 4: U Pgf^^^frt>^v^^ 
tit, N=2 0 0£JL_b*-ettffi'5rffi-C*>Sw 4rSr^«g 
LTV^£ 0 — ;£\ dU00/zs «~F<Z>»B\ ^ V— ^ 
JSJB f #2 0 m sH±t6Sfc, ^y^*— &WM£tl 
1£o 

30 [0 0 5 2] WEVB twmcmc&tfir 

N=64CD4:#, VB = 15V, r-3 0 0/is 
-C. 80cd/m z ©I^||-CV^S o 
[0 0 5 3] h y ^^7)Pi(Ofi»lgELif 

[0 0 5 4] ^fiilELim 6 4X64 K^y 

h ^ h y y ^ *mmm&mcmf bfrizm 2 i^irm 

m$fc<?>MO S F ETSr3fe5U^rtJKUfc9ljaW«0# 
g|5 8 4: LTtf>3l«[H]&§D 8 7 4 9HD («0 
S) 4:, ^M^— 9 h7^^i bTOlDHD 7 4H 
40 C4 5 14P (PfflRffBf (*) CD 4:3ftS««SixTV^ 

[0 0 5 5] r tu^L^#:^C0^-^(c^ 
hXW^7l/- -^ja^BSrl 9. 2ms 
h^W^iH t4t300ms4t LTll/W T^^fgib 

mmvB&wim (x„ y,) ^bwpi-5 c 

[00 5 6] R c j&sasv^*<^»a^tt, lEttlSEEVB 

Sri o vmM\z±ifz>t. mm (x k , yo <k^ 
50 i) <D*&#mytx*&%^mmt>>*mm¥mftytmt 
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[0 0 5 71 — **M»J:J;S^Ts'^ffi«:Rc2l 
tffflKRe*8»tftt>©tt, IKbttJEVBSrifAPLT 
t>4 & »ifi 2 m8*#t«3&s*<4U-r, litflB»1*BEVBlc 

Re = l-3kQWI^*#tfe5c DC 15 

Veil 6 0 c d/m 2 ^^»^4:#^tt^ 0 
[0 0 5 8] W:, 7l/-Aj|if = 19. 2msi:I 

[0 0 5 9] -fc. 9 10 — 

So **5x /^Ki/2tttSS:N=l 2 8^3 
U ^/U^«l/4tt««3RN=2 5 6fcffiS-f-5 0 
[0 0 6 0] ±54bfc«t5^x *10HJfiffi|^<t*x«x 

*m fe<omn x^yt s * s bs 

r*<OB»«flEVB&ffl(fflU £"7*— ^WSYi—Y. 
[0 0 6 1] z<OJ:5^ mHRWm\z£&¥m&¥&6 

So 

[0 0 6 2] *fc, r*U*:J;?K fi»REL*^U 

l^fcW«SrSS»S"C**-r S £ i: ^x*# So 
[0 0 6 3] £*>K:* «BEfflW^Jt-<TWSft^V^ffi 

[0 0 6 4] *58||<Z>^2^JfiM^oV^Tiaffi 
£rMv^I&^rs 0 

[0 0 6 5] B5 f*R£***BiE L*^*5ttS^r h 
[0 0 6 6] #3S*«§S«»\ H 2 tc^-T3a5 
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*31.-31.ia0pn pI©S2©h7^# 
3 2t -3 2.£|gftt-S^^#[^§3 3SrK^T 
V^S 0 Il^b7V^^3 li — 3 l.Oa^^S 

^ 3 2 1 -3 2.©xv / ^Bf, ^aS^RTJ^ 1/ 
10 *u ^ffl^tt^l3t^2©«^rafc«!tt*ix. 

[0 0 6 7] r fMUpgpw:, ffirJfiufcffl^^**^ 
*<z>«ffi«te#^-rsBi* (x, Yi) 

[0 0 6 8] ff»WSJ#lira&3 3 ft<Dm l<Db7 is&X 

^^3 2ifi. ^ico y^^j^vLt: vmmzth. m 

[0 0 6 9] — ;6n ?IBBSvJOS«P 8 teMO SFET7. 
^^tilcLt, Mi«X,^7-X^t5 c 
[0 0 7 0] «6oT. mm (X„ Yi) ds«*"TSo 

1£#ER e i*. ^T^Jg^tR cXt«S#tR e d$ 
^fe*<Z>#^fc::l3 # S ^SSvWt* — ^ fW6 Y k or- 
^^F^fci?)^y — ?mffi (H5co«*ft^JSr*i-) j&s 
B* <x„ Yi) ^f^afc+*)Kf:**^ 

Mt^i 2 (^) h 7 V^^^ 3 2 k 5 
30 a ix^^«j9ESrT— ^^»«b"vTiB*fll— y — ^ Srlfi 

[0 0 7 1] *Htt0llS6B». fg 1 t BI 

[0 0 7 2] ±36bfcJ;5^x JB2coHlfcWc:J;ixrf, 
Yi ~ Y. fei- 2 00 h 9 \s*Jx #frt>t£ 

40 [0 0 7 3] SfetRetCj:^, «2©b7^ 

^32 t -3 2.&tjqfc3te^-f KD^*aiK»*T 

[0 0 74] 4*5. _hfB^ 1 ra, #MK<Z>* 

IlS(C7 p ^7?//S*iR c Sr^UTKlbWEVBSr-^ 

x. s r i j; y) imviwsm \^^t u # v me « T^mjE 

50 VB^^tV^MT^tliVB' SrWJPi-Svli:^ 
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[0075] &it, ±fzm i <ommmx\x, -j^t?-? 
x. xim mnm m u # v ^ wt^sje * sap*- 5 

[oo7 6] sfejc:. _bis» 1 <om&mw&. &mmm 
[0077] *fc % jib* 1 <Dmmmx*te, jerm^ 

[0 0 78] $ e>K, JtfESS 1 ^»Jtii, Siftl*^ 

[0 0 7 9] *h JR^«*ii36*bft5*^-S: 

I TOtiP^?« N »<Z>:7^^&A*t5w 

[0 0 8 0] -t^Hfi. *«l8J«<©SgS:3&BiUftv^jB 
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* [0 0 8 1] 

*PU *»W««IBteB:3e^r^«BEXtt»*b#v^ 

if *P S^T^-t^/w^ffiSTRTS UTRSWSr*J» bTV^ 
10 otlfflft^tiUBE L«^*«S»i- S r k #-C# 

[0 1 ] «pjo$ 1 <DnMm\mz^mmwiE l*^ 

[0 2 ] RI|J3«Wl^is»tS^r«»B!E L^^)v h y v 
$ ^IBlftolfffi|Hll»Sr^-t"Ho 

[ H 3 1 Rl HiKffi! 33 1* £ fgfglff SrfftW i" 5 
<O0 O 

[B4] ranifefi»i^*5Jts^/^jft?»iao 

20 [0 5] ^M^»2^Se««fc«5««l»l«EL*?- 

[06] «*(0^|»«EL*^©«j«Sr^lttBH. 
[0 7 ] 3e*<Z>*T«IMRE L*^fc:i3ttS»fiXt*«i* 

[08] tt*o^n»«EffliELii§^!:»rts-ehy y^-x 

«»<^*ffi|ell»S:^-t-Elo 
[«F-S§-<DRW] 

6-»?TSiR«J#95, 7i-7 n --MOSFET (y— <r 

. 9i~9.-tisiaj#i§i 

30 gg s 10i^lO.-/V*-7h7^#x lli 
~1 l.—MOSFET (y— ^y^"^) , 2 1- ^7 
2 2,-2 2«-ITOiS, 2 3— ^PftjETLa 
AHiaS*. 2 4-fit^»l^i, 2 5i-25 M 
VB-IB1EE, Yi -~Y a -y*—?m 
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